Abstract -The synthesis of 2-substituted 5-amino-4-cyano-1,3-oxazoles (1-4, 6-11) and the Friedländer-type reaction of compounds 1, 3, 4 is described.
INTRODUCTION
Quinolines are heterocyclic ring systems 1 present in a number of natural 2 or synthetic products endowed with interesting pharmacological or physical properties. 3 Thus, a number of methods for their synthesis have been reported and the Friedländer reaction is still one of the straightforward means for the synthesis of quinolines. 4 In its most conventional procedure, the Friedländer condensation is the base-or acidpromoted reaction followed by cyclodehydration and annulation of an aromatic o-amino-substituted carbonyl compound (aldehyde, ketone or derivative thereof) with an appropriately substituted carbonyl derivative containing a reactive α-methylene group (Scheme 1). 5 Friedländer annulations are generally carried out either by refluxing an aqueous or alcoholic solution of reactants in the presence of a base or by heating a mixture of the reactants at high temperature (150-220ºC) in the absence of catalyst. In an extension of this condensation reaction, o-amino-substituted benzonitriles have also been used for the synthesis of 4-aminoquinolines (Scheme 2). With these precedents in mind, it was surprising to ascertain that o-amino substituted 4-or 5-cyano 1,3-oxazoles 9 have been barely investigated as precursors in the Friedländer reaction for the synthesis of fused oxazolo [5,4-b] quinolines of potential biological interest. 10 In this note we report our recent studies on the synthesis of some 2-(aryl, alkyl) substituted 1,3-oxazoles
(1-4, 6-11) (Schemes 3 and 4, and Table 1) , as wel1 as the Friedländer reaction of compounds 1, 3 and 4, and the acetylcholinesterase (AChE) inhibitory activity of the resulting oxazolo [5,4-b] quinolines (13, 14) and the cyclohepta[b]oxazolo[4,5-e]pyridines (16, 17) (Scheme 5). The AChE inhibitory activity of precursor 3 (Table 1) was also assessed. 
RESULTS AND DISCUSSION
The synthesis of the 1,3-oxazole precursors was attempted according to the general method reported by Freeman and Kim. 11 Thus, a solution of commercially available aminomalonitrile tosylate (AMNT) in 1-methyl-2-pyrrolidinone was reacted with different aryl or alkyl acid chlorides at room temperature (Scheme 3). The standard procedure worked suitably to afford the expected products (1-3) in moderate yields, albeit in high reaction times (around 7 days). In other circumstances, we were forced to use an excess of the acid chloride since no reaction was observed when employing a 1.5 equiv of the reagent, but under these conditions, by-products were detected which considerably lowered the yield of the expected product (7, 9) or did not afford at all the required compound (12) . Regarding the undesirable by-products,
we have isolated the 5-amino-1,3-oxazole-4-carboxylic acid (5) (10%) ( The general procedure for the synthesis of compounds 1, 7 and 9 has been previously described, 11 but their spectroscopic data has not been reported. All the known and new compounds communicated in this work showed good analytical and spectroscopic data (see Experimental). Moreover, the 13 C NMR data (see Figure 1 ) have been assigned by HMBC and HSQC experiments, and are in good agreement with those described for 1,3-oxazoles. 12 The Friedländer condensation was carried out with these precursors under nitrogen using either cyclohexanone or cycloheptanone. Under the usual conditions, the reaction with 1,3-oxazoles (1, 3 and 4)
rendered the expected products 13-17 (Scheme 5) from low to good yields. However, the best results were obtained for precursor 1, while the 3'-and 4'-pyridyl substituted compounds 3 and 4 afforded low chemical yields. In total, the investigated reactions took a long time to be completed, under reflux and As expected, tacrine (18; Figure 2 ) presents a relevant AChE inhibitory activity ( Figure 3 ). In fact, 0.5 µM tacrine inhibited AChE activity by more than 50%, while 50 µM nearly completely (>97%) repressed the enzyme activity. The AChE activity of the test compounds was assayed until their solubility limit in DMSO, which was 500 µM for compounds 3 and 14, 70 µM for compound 17, and 40 µM for both compounds 13 and 16. At the maximum soluble concentrations, the highest AChE activity inhibition was achieved by compound 14, followed by compound 3, which were able to inhibit the enzyme by nearly 60% and 50%, respectively. Despite the lower solubility of derivative 17, AChE activity was suppressed by around 30%. Contrasting with compounds 3, 14 and 17, the oxazoloderivatives 13 and 16 were devoid of any inhibitory activity, a fact that conceivably results from the different structures of these compounds.
EXPERIMENTAL
General Methods. Reactions were monitored by TLC using precoated silica gel aluminium plates containing a fluorescent indicator (Merck, 5539). Detection was done by UV (254 nm) followed by charring with sulfuric-acetic acid spray, 1% aqueous potassium permanganate solution or 0.5% phosphomolybdic acid in 95% EtOH. Anhydrous Na 2 SO 4 was used to dry organic solutions during workups and the removal of solvents was carried out under vacuum with a rotary evaporator. Flash column chromatography was performed using silica gel 60 (230-400 mesh, Merck). Melting points were determined on a Köfler block and are uncorrected. IR spectra were obtained on a Perkin-Elmer spectrophotometer.
H and 13
C NMR spectra were recorded with a Varian VXR-300S or Varian Inova-400 spectrometers, using tetramethylsilane as internal standard. All the assignments for protons and carbons were in agreement with 2D COSY, HSQC, HMBC, and 1D NOESY spectra. Values with (*) can be interchanged. Elemental analyses were performed on a Carlo Erba EA 1108 apparatus.
General Method for the synthesis of 2-substituted 5-amino-4-cyano-1,3-oxazoles. According to
Freeman and Kim, 11 to a stirred solution of aminomalonitrile tosylate (AMNT) and 1-methyl-2-pyrrolidinone (0.09 M), the corresponding acid chloride (1.4-6.0 equiv, depending on the case) was added in one portion. The reaction mixture was stirred at rt until the reaction was complete. Then, the mixture was diluted with a mixture of EtOH and Et 2 O (1:1), and washed with water, 10% aqueous NaHCO 3 , and water. The organic layer was dried, the solvent was evaporated in vacuo, and the product purified by chromatography. 
5-Amino-4-cyano-2-(3`-pyridyl)-1,3-oxazole (3). Following the

5-Amino-4-cyano-2-(2'-thienyl)-1,3-oxazole (6). Following the General Method for the synthesis of
2-substituted 5-amino-4-cyano-1,3-oxazoles, AMNT (4.68 g, 18.1 mmol), 1-methyl-2-pyrrolidinone (36 mL) and 2-thiophenecarbonyl chloride (3.95 mL, 35.8 mmol, 1.9 equiv) were reacted at rt for 6 days.
Work-up and chromatography (CH 2 Cl 2 : MeOH, 9.5:0.5) gave compound (6) 
5-Amino-4-cyano-2-(2'-furyl)-1,3-oxazole (7) and 4-cyano-5-(2''-furoyl)amino-2-(2'-furyl)-1,3-oxazole (8). Following the General Method for the synthesis of 2-substituted 5-amino-4-cyano-1,3-
oxazoles, AMNT (1.75 g, 6.78 mmol), 1-methyl-2-pyrrolidinone (13 mL) and 2-furoyl chloride (2.10 mL, 20.2 mmol, 2.9 equiv) were reacted at rt for 3 days. Work-up and chromatography (CH 2 Cl 2 : MeOH, 9.5:0.5) afforded compound (7) (1.06 g, 29%) and (8) 
2-(t-Butyl
General Method for the Friedländer reaction.
To a suspension of AlCl 3 (2 equiv) in dry 1,2-dichloroethane (10 mL/mmol) at rt, under nitrogen, the corresponding cycloalkanone (2 equiv), and the oxazole were added. The mixture was refluxed until the reaction was complete. Then water and 10% aqueous solution of NaOH were added until pH 9. Then, a mixture of water and EtOAc was added, and the resulting precipitate was collected. The organic layer was dried, filtered, and evaporated. The first solid, and the residue were submitted to chromatography to give the compound. experiments, performed in quadruplicate.
4-Amino-5,6,7,8-tetrahydro-2-phenyl-oxazolo[5,4-b]quinoline (13
